Two experiments were conducted to determine the apparent metabolizable energy (AME) and 19 nitrogen-corrected AME (AME n ) of wheat distillers' dried grains with solubles (wheat-DDGS) 20 without or with supplementation of an enzyme mixture containing xylanase, amylase and 21 protease (XAP) in broilers and turkeys. One hundred twenty-six male Ross 308 broilers 22 (Experiment 1) or 126 male BUT 10 turkeys (Experiment 2) were offered a nutrient-adequate 23 diet from d 1 to 14. On d 14, birds in each experiment were allocated to six treatments consisting 24 of three levels of wheat-DDGS (0, 300, or 600 g/kg) and two levels of XAP (0 or 250 mg/kg of 25 diet) in a randomized complete block design. The AME or AME n content of wheat-DDGS was 26 determined from the slope of regression of wheat-DDGS-associated energy intake (kcal) against 27 wheat-DDGS intake (kg). In experiment 1, wheat-DDGS inclusion in the diets linearly decreased 28 (P < 0.05) DM retention, AME and AME n, irrespective of XAP supplementation. The AME of 29 wheat-DDGS without or with XAP for broilers was 3,587 or 3,700 kcal/kg DM, respectively and 30 AME n was 3,356 and 3,459 kcal/kg DM for wheat-DDGS without and with XAP, respectively.
INTRODUCTION 42
The use of wheat for bioethanol production is expected to increase in the future (Batal and Dale, 43 2006 ). This will also increase the quantity of wheat Distillers Dried Grains with Solubles 44 (wheat-DDGS) available as a feed ingredient for poultry. Wheat-DDGS is a viable feedstuff for 45 poultry because nutrient (other than starch) levels are concentrated 3-fold in the wheat-DDGS 46 after the starch fraction in the wheat is converted to ethanol (Nyachoti et al. 2005) . Wheat is commonly used as a source of ME for poultry and it is likely that wheat-DDGS will also be a was calculated using the correction factor of 8.73 as the caloric correction factor for retained nitrogen (Titus, 1956) . 127 Wheat-DDGS-associated AME intake was calculated following Adeola et al. (2010) procedures 128 and described using the following equations: If the coefficients of AME for the assay diet, basal 129 diet and test ingredient (wheat-DDGS) are represented by Cad, Cbd and Cti, respectively. 130 Assuming additivity in diet formulation, the proportional contribution of energy by the basal 131 (Pbd) and test ingredients (Pti) to the assay diet will be equal to 1. Mathematically; Pbd + Pti = 1 132 or Pbd = 1 -Pti. The product of Cti at each non-zero levels of wheat-DDGS substitution rates, the GE of wheat-140 DDGS and wheat-DDGS intake in kg is the wheat-DDGS-associated AME intake in kcal.
141
Data were analyzed using the Generalized Linear Models of Genstat Statistical Package (11th 142 edition, VSN International). Statistical significance was set at P < 0.05 and tendency at 0.05 < P 3 × 2 factorial of wheat-DDGS inclusion level (0, 300 or 600 g/kg) and XAP (not added or 145 added) using ANOVA procedures. Orthogonal contrasts were used to determine the differences 146 in utilizable energy between the dietary treatments with different inclusion levels of wheat-147 DDGS and those without or with added XAP. The regression of wheat-DDGS associated AME 148 or AME n (kcal) against wheat-DDGS intake (kg) was done using regression analysis procedures.
149
The slope of the linear regression equation represented the AME or AME n value of wheat-150 DDGS. In the seven blocks, each consisting of six treatments (3 levels of wheat-DDGS and 2 151 levels of XAP), regression of wheat-DDGS-associated AME or AME n against wheat-DDGS 152 intake generated seven intercepts and seven slopes. The slope data were analyzed using 153 ANOVA. The additional energy provided by the XAP supplementation was calculated as the 154 differential between the slopes of diets not supplemented with XAP and those supplemented with 155 XAP. 192 The objective of the current study was to determine the AME and AME n contents of wheat-193 DDGS without or with added XAP for broilers and turkeys. Because the experiments were 194 designed in a 3 × 2 factorial arrangement, this also afforded the determination of dietary DM 195 retention, AME and AME n.
156

RESULTS
DISCUSSION
196
The chemical characteristics of the wheat-DDGS used in the current study are comparable to 197 those used in the study of Bolarinwa and Adeola (2012) broilers and there was no effect of increasing wheat-DDGS inclusion level up to 60% in the diets 230 supplemented with XAP for turkeys in the current study.
231
The AME value of wheat-DDGS for broilers was determined to be 3,587 kcal/kg DM in the 232 current study. This value is greater than 2,653 or 2,216 kcal/kg DM for two wheat-DDGS benefits may be derived from using exogenous enzymes in diets containing wheat-DDGS 285 because wheat contains greater levels of NSP than corn.
286
In Adeola et al. (2010) study, a cocktail of xylanase and amylase increased the AME and AME n 287 of corn distillers grains by 5.7% and 6.2%, respectively. In the current study, the increases noted 288 in the energy value of the wheat-DDGS due to XAP supplementation were marginal and were 289 not statistically significant. The lack of significant XAP effect in the current study is least 290 expected because feed ingredients or diets that contain substantial concentrations of fiber 291 respond to a greater extent to carbohydrase supplementation (Bedford, 2000) . Adeola and 292 Cowieson (2011) noted a trend that indicated that the effects of carbohydrase supplementation 293 are repressed when the energy value of the feed ingredient or diet being treated is high. The 294 AME value of wheat-DDGS noted in the current study for broilers or turkeys were greater 295 compared with other reported values in the literature (Cozannet et al. 2010; Bolarinwa and 296 Adeola, 2012) and was also greater than the AME content of wheat. Perhaps, the high utilizable 297 energy content in the wheat-DDGS used in the current study was partly responsible for the 298 marginal effect of XAP. Also, analyzed xylanase and protease activities were approximately 299 20% lower than was expected in the XAP-supplemented diets for broilers and turkeys in the 300 current study, and may be partly responsible for the marginal increment in AME in the wheat-301 DDGS noted. Nevertheless, considering that the wheat-DDGS contain substantial levels of soluble fiber, it is unlikely that a combination of carbohydrases and proteases will not 303 significantly improve its utilizable energy for broilers and turkeys. It is therefore recommended 304 that further studies be conducted to evaluate the efficacy of carbohydrases to improve the energy 305 value of wheat-DDGS for broilers and turkeys.
306
In conclusion, the AME and AME n (kcal/kg DM) contents of wheat-DDGS are 3,587 and 3,700, With XAP 3 Y = 3,294X + 9.6 68.1 0.992 <0.001 1 AME and AME n values of wheat-DDGS determined from regression of wheat-DDGS-associated AME or AME n against wheat-DDGS intake; Y is in kcal, intercept is in kcal, and slope is in kcal/kg DM. The slope of the regression equation is the AME or AME n value of the wheat-DDGS. 2 Supplemental XAP did not significantly (P > 0.05) increase the AME or AME n values of wheat-DDGS for broilers and turkeys 3 Average analyzed enzyme activities were 1421 U/kg of xylanase, 262 U/kg of amylase and 3064 U/kg of protease, respectively S.E -standard error of difference of mean
